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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element, which can reduce the drive voltage and also 

control the emitted light spectrum. 

SOLUTION: A chemical doped layer 3 is provided on the 
surface of a transparent positive electrode 2. The 6 — 

chemical doped layer 3 is an organic compound doped 
with a compound having the characteristics of a Lewis 5— 
acid. Also, a change in thickness of the chemical doped 4— 
layer 3 controls the spectrum of the light emitted from 
the element. 3— 
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AetT^-f-Sr £-C, 10V J^T«f$*nmJET?1000cd/m2 
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Uffi^fc. ^nbom-^rt^Bae 3.-264692 

^-at«fciB«$HTv^at)s ^r«ie<ogjisri M nnu 

T (HfCftKfiO. 2 M mJWT) itsriT, S#ff) 
tefftlMfe^fcStfWfcSrflyB LTfcHJBfcW*. 5 Stem 

AK*5<^T»4, 3t©ffi±©Stm©^fHt*»e>, L 
TaW*iMb*«at LTITO (Indium T i 
n Oxide) W^M-i^< > rcom@«0 
trtSM&a 5 - 5 . -0 eVi V^i:*»fe«ftti-<5 

[0 0 0 3] Tan g e>tt|^®#ffiK>3 htrSJC&g 
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[0 0 0 4] |f?£<, B^tf^©*— ;H£AKMLT\ 
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mm<ofrffii^ fl"fxmtvx<o&'R : k ; &ir5tt$i® 
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[0019]$ bK x #3BWtt, wt&ELiH^©$s?fc*^ 
* h/w©W»#ifc©«*-ei±, »|S|-*-5»««tti:l9rti 

©*«Jifc#U »*«B©383t««©ffiBlw % A~f* 
ii/^ hnA^S^yir^hiliTKibM^-c, 4b¥K— t'v 

^ hn/vayfe^mm «j¥icj*i^p 3 -rB§iRi— co 

[0 0 2 0] 

g§sh»k) i. swm®2, ]E7Lt&jsyg4 % 
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«EL«^-©^fr«jJS:ail«J*a: L-Ctt, ^©te> IS®/ 

-fb* Y-\^'^'fm/iEi\Mmm/^%m/m^ : &m/ 
mm, wsm/^y-t'^fm/ftytm/^&xm/ 
mm. wm/{&v-*?*rm/iERM&m/*3tM/ 

[0 0 2 1] #K6EL^-C?f4, 
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Bf&X'hZ (Phys. Rev. Lett., 14, 229 (1965)) . * 
t49 5 SA~f U-cwttfCSr^i-sm^S^ttft 

* »«»::«»•*- z ^mtsmm + k K-tf^-f-s 
^ti-fb-g-^sr K-tv^L tzMm^mm -c £> 5 „ <b* 

fc#fi©;»-^#;GE-r5©-c\ *-/wftA^^^*-fS 

-C#S. rco^ /uW^»tt#«^b-e-*SrBWbi-5- 



[0 0 2 2] -fb# K-ty^St© K— /<V higgli, 
ik<£ k— t° v i/S cD/i"i' ^gfw^^Jt^As^'fb-a-^i 
|;MUX0. 1~1 0-Cfc5wtASjff*LV\ 0. 1* 

©*flW^#H-V:^©8b*as/h£< . 10 

[ 0 0 2 3 ] fc& K-tfV^i, jE?L$$j*g> jETLttSS 

^fifcVV^ !|#M5p6-25659 ^M¥6-203963-§- 

#M¥6-215874^a. #H3¥7-145116^#, 
#M¥7-224012^*U #BH¥7-157473#^a, M¥ 
8-48656 »H!¥7-126226*^«» ^^^7-1881 

30-§-^a, !ltF^¥8-40995 ¥8-40996 -§-£5 

!^M¥8-40997 4^*, »MSF7-126225*^«, W 
|^5p7-101911-§-^as ^gfl¥7-97355 
T^5T!;-/VT5^b^«ii>s»*L.<> N, 
M,N',N'-f h77i =.A*-4, 4' -v*T v7 7i ~/K N, N* 

- -/7iS/H, N'-v 5 (3-^^-/P7zc=/V) -4, 4'-v ? T 
5 / t* 7 1 2, 2- 1*^. (4- v^-p- h y /V7 5/71 

- /v) /n"^, N, N, N' , N* -7- V 9-p- b V A^4, 4* -v> 
7J;t'7i =i/W, fc'^. (4-v?-p- h V tVT 5 / 

/V) 7 1 i?^ N,)f - -/V-H, N* -V s (4-^ 

h^v-7ni^/V) -4,4'-v>75/^7i=;K N,N,N', 
N'-fh77i =/M, 4' -vT 5 / i=^i-7 
/K 4,4'- (i;7i=;V7 5/) ^t-K!/7x = 

4-N,lf^7x=;l'r^- (2-v'7x=;VK'=/V) 
^y-gX, 3-/ FJf>-4'-N,N-v ; 7i^^7 5 / 7-^>^ 
s<isMls s N-7j=/v*;wV- 1,1-t*^ (4- v 5 
-p- hyT5/7i=/V') - n-^^r-y-V. 1, 1-t'^ 
(4- v>-p- h!)75/7i =/W) -4- 7i=^oa 
dr-y->-, t*^. (4-v 5 ^ 5 /-2- > f^7s =/V) 

- 7i=W^, N, N, N- h y (p-hy^) 75y> 4- 
(v^-p- h y A-T $ /) -4' - [4 (v^-p- b y 5 

/) ^f-V/^l N,N,N',N'-fh7-p- bl> 

/K4'-/7 5 /- t'7i-/K N,N,N',N'-7F77i 

/U, 4,4'- tr* [N- (l-r-7^/V) -N- 7* 5 

y] t'7 = =/K 4,4"-lf^ [N- (l-t7fA-) -N- 7 
75/1 p-^— 7i=/K 4,4' - [N- (2- 

•7^7^/V) -N- 7i-/W- 7?/] t7i=/K 4,4'- 
[N- (3-7tt7f=/V) -N- 7i=/V- 7? 7] 
If7i=/K 1,5-tf^ [N- (l-f-7^) -N- 7i=/V 
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- T$ /] 4,4'- b** [N- t> y 
/I/) -N- 7xn;W 7^ /] tf^^^/K 4,4"-b*;* 

[N- (l-TV h JJ AO -N- 7i^/w T ^ /] p - # — 
37^A\ 4,4'- tf* [N- (2-7xtVh^V) -N- 7 
a^A- 7^/] fc'^cn^/K 4,4'- b** [N- 
Hr^^^M -N- T ^ / ] fef^cc^/K 4, 

4'- b'* [N- (2-t°U— AO -N- T ^ /] tf 

7x^/K 4,4'- b** [N- (2— <y U-=AO -N- 
/U- 7^/] tf7:*=A\ 4,4'- b** [N - (1-3 

- A-) -N- 7*=/^ tf^^K 2,6-b*;* 
(v^-p- hy/VT^/) 1-y#^^, 2,6-b** [v?- 
(l-t7f/U) T^y] l-yt^ls, 2,6 - tf* [N- 

-N- T ^ /] "t":7^u 

V, 4.4"-b** [N.N-v 5 (2-^-7^/V) 7^7] * — 7 
^/K 4.4*- b** {N-^^A-N- [4- (l-J-7?- 

/v) y^^/v] r^y} trr^^/K 4,4'- b** 

^-/b-N- (2-tVn;l/) - T^y] b'^^—A^ 2,6- 
tf^ [N.N-v^ T^y] y/UsM'V, 4, 

4"- b** (N.N-v^-p- hy/VT^y) * — :7*~>K 
b** (N-l-^^AO (N-2-^^^/W T^^35ci?*5fc 

[0 0 2 4] 383fcJf . m^^S, H^&AS t Ltffi 
;l/7 ^ —A"^* 7f/V7x ~ A'ft ¥(D%rmt^$fote£Xf 

^y-fcr>\ 7yF7t^> >?7^7yh7t 
V x -?-;7*1z>\ y^1-lsb\'>'f£if<Oltf&<&&m$<ik7k 

mfc-&toRXf*tib<Dtt§m». 7xfyhp|iy, /<y 
7 ho y v. 7xfyhyv?y, 7^y^y> * 
;yy, .3ry*iry>\ 7^^^v?icifoaS^^IS^ 
-&«*5J:t5*tbe><D9S*ft:^ 7/wtwt^y, ^y 
V, 7^D^!li/y v t7^.D^!l^ ^y/y> 7 
^p^!/yy, t7^o^yyy, i^y^— ;v7#*J=* 
fh77x^7'^v ? xy N m^^/K 7 
a^^>\ b^^vy^iJVy tf^^^*y/K 

> v >f^>\ ^7^— Aoc^ix^ t'^7yh7t 

>\ ^ts;*^/-^ b°^>\ ^-a-br^v. ^y 

^dV7^ y Ky, /^i^y^J: 

[0 0 2 5] 4^BBBB63-295695 -§-<£$8. #M¥8- 

22557 ^4>fS, ^M¥8-81472 4# US ¥5-947 0-5§- 

4^ ^^¥5-17764 #^«fcl»*£;h/C^5&Jl*W' 

by* (8-^yyy.^h) 7^^9^> tr* 
(8-^yyy^h) -^*v-?^ l/o:/ (f) - 
8- v / ? hi w§&* tr^ (2-^^-/v-8- =^y y y 

^ h) 7/l^-£7A x hy^ (8-=3r/!l/7h) 'f^ 



/ y 7 7 M/f"!?^> (5-^pp-8- 

y y y 7 h) # y b** (5-^nu-8- *y y y 5 

h) #/i'S/*Afc4f*>8-*/ y y 9 h*>5^fM:tf>R» 

[0 0 2 6] #M¥5-202011#4>*U 4$Bfl ¥7-1 79394 # 
^ s ^H|S|t7-278124*^«. ^M¥7-228579^«(=: 
m^ZhX^^ZttVi/Ty-^, ^^¥7-157473-§- 
^Wc:W!«SixTt^S 1#W¥6-203963^ 
<£$8 ICM ^ $ tbT ^ 5 * 3vl"< >^*ft:*5 «t 9 J* *f- y 
/V7 y - Ul/W&fc. »BB s F6-132080#^«^>«H5p6- 
88072 -g-^atcBB^SixTv^^^y^R**, OT¥ 

6-100857^#^M 5 F6-207170-g-^lCM*^nX^ 

[0 0 2 7] ^O-y^-^rif^— -<^^^ 

^J^«x #MBg59-194393 -g-^ffi^ga^Sn 
X\*^Z>i><0&mtT bttSo «tOf^*«i: UTtt, 2,5-1? 

* (5, 7-v^-t- 'O'^/wa-^^^^^y^) -1.3, 

4- f7/-/^, 4,4'- tf^ (5, 7-t-^yf/U-2- 

yt^t N /y^) 4,4'- br* [5, 7-^- 

(2-^ f;W2- y^/V) -2- ^y/t^rtyy/v] 
/V<>\ 2, 5-tf^ (5. 7-v>-t- ^O'^/V-2- '<>'y$'*c 
D-yy/is) ^y^, 2,5-b^ [5- (a, a- -s*^ 
/b^O-iz/V) -2--<V^^-^rif:/y /k] 2,5 
-b*^ [5, 7-v?- (2-y f;W2- ^/V) -2- ^V'y^- 
^rt/y/U] -3,4- v 1 ^ 2, 5-b^ 

(5-y^w2- ^y/tw/y^) ^^^z^ 4,4' 
- b^ y ./v) tr^^^/v, 

-2- {2- [4- (5->^"/W2- ^V^^-^rf-^ y /lO 
n/W] b'^/V) *<l/*/it*^/— /K 2- [2- (4-^ an 
^^/V) b^/V] t7F (l,2-d)^^ff-y-/V7iifcO 
^V^^f-^-^v 2,2 , -(p-7^^l/>'> ? b^U 

y)-t^^y/f7/-;^i^ / <y/f7/-/^> 
2- {2- [4- (2-^<y^^/y^) 7^ tr^ 
^^^^ ^yy— 2- [2- (4-^;^^y7x^ 

[0 0 2 8] v?7f !l;i//<yf y^*i: LTIt #l 
^tf»W4*flF*0373582 tWmBttH/TStltV^fc© 

(2- ^^/^^y/v) -<^if>- N 1,.4-tr^ (3-y^/v 
^^•y/i/) ^vifv, 1,4-if^ (4-^^/v^^y^) ^ 

*S*?'9Jl"<Wg>' x 1,4-b^ (2-^^/V^^ 

y/w) ^o-ifv, 1,4-b*^ (3-^^/^^y^) 

1,4-b^ (2-y^/v^^y/v) -2- y^/b'O'if 
>\ i,4-b^ (2-^^/v^^y /b) -2- ji^/^vif^ 

[0 0 2 9] Sfc, 4#WSji2-252793-g-^.«fcBB^$ixT 
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LTffl^5rti5X'f 5. %<OiXmit L-C»i. 2,5-t' 
U-^/W^y /V>) f?^, (4-^/1' 

^y/w) f7-^, 2,5-t'^ [2- a-*-7*->u) tr= 

/V] tf7^, 2,5-fc** (4-^ h^v^^y AO f ^v 5 

2,5-W [2- (4-C7i=/l') t'=/U] tT?^^ 
2,5-t*;*. [2- (l-fc'U-A) f7"^Viteif*S# 

[00 30] *0>to, !R«WffJ|S388768-9-WjBB« J ^M 
¥3-231970^$8fcM* £*1>T V* 5 v? ^ f- ]) 

So UTfi, l,4-7x=l/y^f!;f'{ 

4,4'- 7i = uy^f!)f-fy, 2,5-^vy w 

WfPf-(y> 2,6-t7f l/y-^f Df-fV, 1,4- 

^y^w^ 9, io-t^ h7ty^/^f yf-f 

V, 4,4'- (2,2- v*-t- 7'f^7i=/Hf=M \f7x. 
-7K 4,4'-(2,2-v 5 73i-/Hf^-'V-) t'7i=/l', ft 
if. .ft 0>W8MM\ -ftp ¥6-49079 » 

M¥6-293778-§-2:«lcW^$ix'CV>5 v-7-7" 5 >-^^ 
# n #r^¥6-279322#^« s #H ¥6-279323 -§-&$JHcM 
TT^frX^&W**}- y A-fl:*». *SfBfl ¥6-107648^ 
^SS^M ¥6-92947 #^WCM^S*l/TV>5^-**^ 
Ty— i|$M¥6-206865-§-^^[(cF^^$tbT^ 
57yh7ty{t^, #^5F6-145146^#tcM*S 
*VC^«**^-f Mg##> #M¥4-96990 

¥3-296595-5g-<£$8K S *LT V ^^Hf^-fk^. 
££>tCfi, iRfW¥2-191694-§-i5t#trW^$tu-Cf 



yvSI^*. ^5p2-196885-§-^td^^$tbT^5^ 
y UVg§ig<$, #M¥2-255789^-lcM/T:$tvC^5^-7 
*l"yft£<*> #|S¥2-289676-!§-fttfi&l!i!¥2-88689 # 

temzmifi&h-z^^yfv^i) summit. «t#^¥2- 

250292-§-^«(cM^$tuT^5^.f - y 5; V^#^/«C 
[00 3 1] BtSmffii UTtt. "CKjetCttfflT 
[0 0 3 2] [XttOT] WT»wltlS«Sr#rf T*«WS: 
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